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(54) OPTICAL PHANTOM FOR ORGANISM, AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: Tb simulate the dynamic active 
condition to be fluctuated with the lapse of time so as to enable 
the optical measurement inside a phantom. 
SOLUTION: Shape of an organism as an object is formed by 
laminating plural phantom layers, and a part of one or more 
phantom layers among these plural phantom layers is provided 
with a cavity 4, and an inlet flow passage 5 and an outlet flow 
passage 6 opened outside are connected to this cavity 4. The 
liquid phantom flowing from the inlet flow passage 5 is flowed 
out of the outlet flow passage 6 so as to simulate the dynamic 
active condition to be fluctuated with the lapse of time and 
-^H K optical measurement thereof is enabled. 
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CLAIMS 



[Claimfe)] 

[Claim l] The configuration of the target living body's part is constituted by carrying out the laminating of 
two or more phantom layers. The cavernous section is prepared or more in a part of phantom 1 of said two or 
more phantom layers. By connecting the inlet-port passage and outlet passage which carry out opening 
outside, passing the liquid phantom made to flow from said inlet-port passage in the cavernous section, and 
making it flow into said cavernous section out of outlet passage The optical phantom of the living body 
characterized by making the dynamic active state changed by time amount simulate, and making it 
measure optically. 

[Claim 2] Two or more phantom layers are optical phantoms of a living body according to claim 1 which use 
an epoxy resin, polyester resin, etc. which adjusted the optical property as a raw material, produce a female 
for two or more phantom layers of every, make carry out the laminating of two or more phantom layers to 
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order, and it comes to constitute. 

[Claim 3] As a passage material is prepared in a plinth and said passage material is laid under the front face 
of said plinth, after forming 1 or two or more phantom layers by the female, The phantom layer which 
prepares the material section for cavities and contains the material section for cavities by the female so that 
said passage material may contact, The manufacture approach of the optical phantom of the living body 
characterized by making the material section for cavities discharge from said passage while removing said 
passage material and constituting inlet-port passage and outlet passage, if the phantom layer of the outside 
is formed, and forming a desired phantom layer outside after that. 

[Claim 4] A passage material is a material which is not pasted up on resin, and the material section for 
cavities is the raw material easily liquid ized by warming, such as an agar and gelatin, or the raw material 
easily liquid-ized with chemicals. The manufacture approach of the optical phantom of the living body 
according to claim 3 characterized by making it make the material section for cavities liquid-ize by making 
warming or chemicals pour in when foirming the phantom layer containing the material section for cavities, 
and the phantom layer of the outside. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical phantom and its manufacture approach of the living 
body which can measure the dynamic active state changed by time amount in a medical diagnosis or 
development of a therapy device. 
[0002] 

[Description of the Prior Art] In development of a medical diagnostic device and a therapy device using light, 
it is very difficult to clarify how light spreads the interior of a living body, and which part of a living body is 
diagnosed or it treats. Then, the phantom which simulated the body and other living bodies optically is 
produced, and if the part which simulated the activity of various kinds of lesion sections or an organization 
can be prepared in this phantom, the effectiveness of a diagnostic device or a therapy device can be 
evaluated correctly. 
[0003] 

DProblem(s) to be Solved by the Invention] In the former, although the phantom of the shape of plate-like or a 
cylinder is produced, an optical phantom which bears a close resemblance [ living body ] is not proposed. 
Moreover, although this invention person etc. has already proposed the optical phantom which is simulating 
the body, the phantom which can measure optically the dynamic active state changed by time amount is not 
yet proposed, for example like muscles, a brain, or a blood flow. Then, this invention person etc. aims at 
proposing the phantom which can measure the dynamic active state changed by time amount for the first 
time this time. 
[0004] 

[Means for Solving the Problem] In order to attain said purpose of this invention, this invention The 
configuration of the target living body's part is constituted by carrying out the laminating of two or more 
phantom layers. The cavernous section is prepared or more in a part of phantom 1 of said two or more 
phantom layers. By connecting the inlet-port passage and outlet passage which carry out opening outside, 
passing the liquid phantom made to flow from said inlet-port passage in the cavernous section, and malting 
it flow into said cavernous section out of outlet passage The optical phantom of the living body characterized 
by making the dynamic active state changed by time amount simulate, and making it measure optically, 



And as the passage material was prepared in the plinth and said passage material was laid under the front 
face of said plinth, after making 1 or two or more phantom layers form by the female, When forming in order 
the phantom layer which prepares the material section for cavities and contains the material section for 
cavities by the female, and the phantom layer of the outside so that said passage material may contact 
While removing said passage material and constituting inlet-port passage and outlet passage, the material 
section for cavities is made to discharge from said passage, and the manufacture approach of the optical 
phantom of the living body characterized by forming a desired phantom layer outside after that is offered. 
[0005] 

[Embodiment of the Invention] This invention is explained based on the gestalt of operation shown in a 
drawing below. The optical phantom 1 of this invention is the configuration to which the front face of a plinth 
2 is made to carry out the laminating of two or more phantom layers 3 when an outline is carried out, as 
shown in drawing 1 , and formed the cavernous section 4 in a part of one or more phantom layers 3, made 
the inlet-port passage 5 and the outlet passage 6 open said cavernous section 4 for free passage, and opening 
of each passage 5 and 6 was made to carry out outside. 

[0006] Although said plinth 2 is the configuration of being a product made of synthetic resin and having 
formed reinforcing materials 22 in the interior of the circular ring material 21 in the shape of a cross joint 
with the gestalt of operation shown in a drawing, it may be fabricated by this invention with the quality of 
the material like a throat other than this, and, moreover, may be what kind of configuration. 
[0007] The head of the body is simulated as said optical phantom 1. Moreover, the phantom layer 3 With the 
gestalt of operation of a drawing, the laminating of the five phantom layers has been carried out toward the 
exterior from the interior. The 2nd phantom layer 32 of the outside white matter gray matter [ the 
innermost 1st phantom layer 31 ] In the layer of cerebrospinal fluid, the 3rd phantom layer 33 of the outside 
is [ the 4th phantom layer 34 of the outside ] the outside about a skull layer, and the outermost 5th phantom 
layer 35 assumes the stratum cutaneum membranae tympani of a head, respectively. 
[0008] Each class from said 1st phantom layer 31 to the 5th phantom layer 35 is taken as a configuration 
with the optical property corresponding to the part of each head by adjusting a titanium oxide particle, ink, a 
color, etc. to an epoxy resin or polyester resin, and mixing. 

[0009] And while fonning said cavernous section 4 in the location which simulates an activity part or the 
lesion sections, such as a living body's cell and an organization, or more to a part of phantom 1 of said 1st 
phantom layer 31 to the 5th phantom layers 35 Connect to said cavernous section 4 said inlet-port passage 5 
and outlet passage 6 which simulate a blood vessel, and it is made outside open for free passage. By slushing 
into the cavernous section 4 the phantom liquid which simulates the lesion section and organization 
activities from the inlet-port passage 5 using the liquid circulator style which ****** prepared, and making it 
flow out of the outlet passage 6 The liquid of a blood flow and others which changes with the activities of 
muscles or a brain can be made to be able to simulate, the dynamic active state changed by time amount can 
be made to be able to simulate in the interior of a phantom, and it can measure optically. Therefore, by 
making the part carry out false [ of the change of a blood flow, the flow of the oxygen under organization, and 
intracellular sugar etc. ], the optical phantom 1 of this invention can make the dynamic active state changed 
by time amount able to simulate, and can be optically measured while making some parts of hving bodies, 
such as the body and an animal, simulate an activity part and the lesion section. 

[0010] The manufacture approach of the optical phantom 1 of this invention is explained based on the 
gestalt of operation shown below in drawing 2 below. 

[0011] By explanation of said optical phantom 1, since the head of the body is simulated, how to produce the 
phantom also in the manufacture approach is explained below Beforehand, two or more tomogram data of a 
head are obtained from an anatomical classification using three -dimensions configuration data collectors, 
such as MRI and X-ray CT, and the model data of an optical phantom are produced. Next, two or more 
above-mentioned model data are supplied to the Mitsuzo form machine, a pattern is produced for every fault 
using a photo-setting resin etc., and a female is produced by making silicone rubber into a raw material from 



each pattern, therefore, the voice of operation of drawing 1 - in the optical phantom shown like, from the 1st 
five female 311 made of silicone rubber for fabricating from the 1st phantom layer 31 to the 5th phantom 
layer 35 to the 5th female 351 is produced beforehand, and is prepared. 

[0012] While making the 1st passage material 51 for forming the inlet-port passage 5 in the center position 
of said plinth 2 insert in Said 1st passage material 51 is equipped with the tube -like liquid phantom inflow 
way 52. It lays in opening of the 1st female 311 which fabricates the outside configuration of the 1st 
phantom layer 31. An optical property supplies the raw material adjusted to the request by mixing a 
titanium oxide particle, ink, a color, etc. from opening of a plinth 2 to an epoxy resin or polyester resin at 
opening of the 1st female 311 ( drawing 2 X And the 1st phantom layer 31 which is in agreement with the 
inside configuration of the 1st female 311 is fabricated by the plinth 2 by unmolding, when the raw material 
supplied to the interior of said 1st female 311 hardens, in addition, the Tfeflon resin which can be crooked 
without pasting up said 1st passage material 51 on an epoxy resin or polyester resin - the shape of a rod - 
or the thing fabricated in the shape of a tube " moreover, said inflow way 52 uses what was fabricated in the 
shape of a tube by the resin adhered to said epoxy resin or polyester resin. 

[0013] When said 1st female 311 is removed and the 1st phantom layer 31 is formed in a plinth 2, the 1st 
passage material 51 fabricated by the resin which is not pasted up is extruded, and the point of the 1st 
passage material 51 is made to project on the external surface of the 1st phantom layer 31 ( drawing 3 ). 
[0014] The point of the 1st passage material 51 which projects from the external surface of said 1st phantom 
layer 31 Make the 2nd passage material 61 for forming the outlet passage 6, while making it crooked so that 
the external surface of the 1st phantom layer 31 may be contacted there be along the external surface of the 
1st phantom layer 31, and it is made and prepared in it. In the external surface of the 1st phantom layer 31, 
the laminating of the point of said 1st passage material 51 and the point of the 2nd passage material 61 is 
carried out ( drawing 4 ). And although said 2nd passage material 61 is equipped with the tube-like liquid 
phantom outflow way 62, said 2nd passage material 61 uses the mold goods of the resin on which the 
outflow way 62 pastes up the mold goods of the resin which is not pasted up on the 1st phantom layer 31 like 
the 1st passage material 51 again. 

[0015] As mentioned above, when making the point of the 1st passage material 51, and the point of the 2nd 
passage material 61 meet the external surface of the 1st phantom layer 31 and piling up a part, opening of 
the 2nd female 321 which fabricates the outside configuration of said 2nd phantom layer 32 is assigned, and 
the 1st phantom layer 31 is made buried in the interior of the 2nd female 321. And if the material 41 for 
cavities is poured in and hardened in the opening section constituted from external surface of the 1st 
phantom layer 31, and an inside of the 2nd female 321, while unmolding, it will leave the material 41 for 
cavities of only the part which constitutes the cavernous section 4, carry out cutting removal of the other 
materials 41 for cavities, and let the part of the material 41 for cavities which remains be the material 
section 42 for cavities ( drawing 5 R> 5). In this case, where the point of said 1st passage material 51 and 
2nd passage material 61 is embedded, it exists in the interior of the material section 42 for cavities. Although 
the extent configuration which is ordinary temperature is maintained as said material 41 for cavities, if it 
warms, raw materials, such as an agar which liquefies easily, and gelatin, or the raw material which 
liquefies easily with chemicals can be used. 

[0016] Therefore, as (d) of drawing 5 shows, the material section 42 for cavities with which the point of the 
1st passage material 51 and the 2nd passage material 61 is connected is formed in a part of external surface 
of the 1st phantom layer 31. 

[0017] Apply again the 1st phantom layer 31 which has the above mentioned material section 42 for cavities 
to opening of the 2nd female 321, and it is engrossed in the interior. In order to fabricate the 2nd phantom 
layer 32 in the opening section of the external surface of the 1st phantom layer 31, and the inside of the 2nd 
female 321 By mixing a titanium oxide particle, ink, a color, etc. to an epoxy resin or polyester resin, an 
optical property supplies and stiffens the raw material adjusted to the request, and unmolds ( drawing 6 ). 
Therefore, although the material section 42 for cavities is formed in the external surface of the above 




mentioned 1st phantom layer 31 at the part, the 2nd phantom layer 32 will cover into other parts, and will 
be fabricated ( drawing 6 (c)). 

[0018] Next, the phantom which has two-layer [ of the 1st phantom layer 31 and the 2nd phantom layer 32 ] 
in said plinth 2 You assign opening of the 3rd female 331 which fabricates the 3rd phantom layer 33, and 
make it buried in the interior. In order to fabricate the 3rd phantom layer 33 to the opening circles formed of 
the inside of said 3rd female 331, and the external surface of the 2nd phantom layer 32 By mixing a 
titanium oxide particle, ink, a color, etc. to an epoxy resin or polyester resin, an optical property supplies and 
stiffens the raw material adjusted to the request, and unmolds ( drawing 7 ). Therefore, the 3rd phantom 
layer 33 covers on the external surface of the 2nd phantom layer 32 which has the material section 42 for 
cavities in a part, and is fabricated, and it becomes the phantom in which three layers carry out a 
laminating to a plinth 2 ( drawing 7 (c)). 

[0019] If the above mentioned phantom of three layers is fabricated, while forming the inlet-port passage 5 
and the outlet passage 6 in the 1st phantom layer 31. and the 2nd phantom layer 32 by drawing out the 1st 
passage material 51 and the 2nd passage material 61 which can be crooked, the inflow way 52 and the 
outflow way 62 are made to exist in tip opening of the inlet-port passage 5 and the outlet passage 6 
( drawing 8 (b)). this condition " setting - warming - it warms at the temperature of extent which does not 
give denaturation to each raw material of the 1st phantom layer 31, the 2nd phantom layer 32, and the 3rd 
phantom layer 33 using - heating device 101, and said material section 42 for cavities is made to liquefy 
( drawing 8 (c)) Moreover, if it is the ingredient which the material for cavities dissolves easily with 
chemicals, and liquefies, chemicals will be poured in from the inflow way 52 and the material for cavities will 
be dissolved. In this case, as chemicals, it must not react with the epoxy resin or polyester resin which 
constitute each class of the 1st phantom layer 31, the 2nd phantom layer 32, and the 3rd phantom layer 33. 
[0020] If said material section 42 for cavities softens and it fully liquefies, the pressure of air or warm water 
will be made to act on the material section 42 for cavities which connects the pressure feeder style 102 to the 
inflow way 52, and is hquefying on it, and the material section 42 for cavities will be discharged outside from 
the outflow way 62. In this case, if the material section 42 for cavities is colored by using the 3rd phantom 
layer 33 as a transparent layer and color is made different to the 2nd phantom layer 32 It can check easily 
that the material section 42 for cavities is discharged through the 3rd phantom layer 33. By discharging the 
material section 42 for cavities, the cavernous section 4 is constituted by the 2nd phantom layer 32, and said 
cavernous section 4 is inserted by the external surface of the 1st phantom layer 31, and the inside of the 3rd 
phantom layer 33. Therefore, the phantom three layers of the 1st phantom layer 31, and the 2nd phantom 
layer 32 which has the cavernous section 4 and the 3rd phantom layer 33 carry out [ a phantom ] a 
laminating to a plinth 2 is fabricated ( drawing 9 (b)). 

[0021] Assign said phantom of three layers to opening of the 4th female 341 for fabricating the 4th phantom 
layer 34, and it is made buried in the interior. In order to fabricate the 4th phantom layer 34 to the opening 
circles formed of the inside of the 4th female 341, and the external surface of the 3rd phantom layer 33 By 
mixing a titanium oxide particle, ink, a color, etc. to an epoxy resin or polyester resin, the raw material with 
which the optical property was adjusted is supplied and stiffened, and the phantom which unmolded and 
carried out the laminating of the four layers of the 1st phantom layer 31 to the 4th phantom layer 34 is 
fabricated ( drawing 10 ). 

[0022] Subsequently, assign said phantom of four layers to opening of the 5th female 351 for fabricating the 
5th phantom layer 35, and it is made buried in the interior. In order to fabricate the 5th phantom layer 35 to 
the opening circles formed of the inside of the 5th female 351, and the external surface of the 4th phantom 
layer 34 By mixing a titanium oxide particle, ink, a color, etc. to an epoxy resin or polyester resin, the raw 
material with which the optical property was adjusted is supplied and stiffened, and the phantom which 
unmolded and carried out the laminating of the five layers of the 1st phantom layer 31 to the 5th phantom 
layer 35 is fabricated ( drawing 11 X 

[0023] By the above mentioned approach, an optical property is adjusted in each phantom layer, and the 



optical phantom 1 of this invention in which the inlet-port passage 5 and the outlet passage 6 which can be 
discharged which moreover forms the cavernous section 4 in a part, and can supply phantom liquid were 
formed can be manufactured. 

[0024] Although this invention was explained based on the gestalt of operation shown in a drawing above, 
this invention is not limited to the gestalt of said operation, and unless the configuration of a publication is 
changed into a claim, it can be carried out even to how. For example, the phantom equivalent to all the parts 
of not only the body but an animal can be created, and all conditions, such as a blood flow, a fluctuation 
condition of the oxygen of an in-house, and an intracellular sugar change, can be assumed as a phantom 
liquid poured in the cavernous section, moreover, a two or more layers phantom layer can prepare other 
than five layer, as shown in the gestalt of said operation, and the cavernous section can also prepare it in 
which layer or what kind of location. Furthermore, in the above-mentioned explanation by this invention, 
really fabricating the inflow way 52 and the outflow way 62 may attach pipe-like the inflow way 52 and the 
outflow way 62 in the open end of the inlet-port passage 5 and the outlet passage 6 according to adhesives, a 
screw device, etc. not after indispensable requirements but after shaping of a phantom at balking impossible, 
respectively. 
[0025] 

[Effect of the Invention] In short, according to this invention, the configuration of the target living body's 
part is constituted by carrying out the laminating of two or more phantom layers above. The cavernous 
section is prepared or more in a part of phantom 1 of said two or more phantom layers. It is characterized by 
making the dynamic active state changed by time amount simulate, and making it measure optically by 
connecting the inlet-port passage and outlet passage which carry out opening outside, passing the liquid 
phantom made to flow from said inlet-port passage in the cavernous section, and making it flow into said 
cavernous section out of outlet passage. Therefore, while making some parts of living bodies, such as the 
body and an animal, simulate an activity part and the lesion section by the cavernous section Since the 
dynamic active state changed by time amount by making the part carry out false [ of the change of a blood 
flow, the flow of the oxygen under organization, and intraceUular sugar etc. ] can be made to be able to 
simulate and it can measure optically In development of a medical diagnostic device and a therapy device 
using light, fight spreads the interior of a living body how. Moreover, which part of a living body can be 
diagnosed, or it can clarify whether it treats, and exact moreover a high precision not only can estimate the 
effectiveness of a diagnostic device or a therapy device especially, but it can contribute remarkably in the 
field of a diagnosis of a living body or a therapy. 

[0026] And since the material section for cavities is prepared, the cavernous section is prepared by making 
the material section for cavities discharge and the optical phantom was manufactured while forming 1 or 
two or more phantom layers by the female on the surface of the plinth, remarkably simply, the phantom of 
any gestalten can be produced and it becomes the remarkable high thing of practical value in the diagnosis 
and therapy especially in the medicine industry. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to optical phantom and its manufacture approach of the living 
body which can measure the dynamic active state changed by time amount in a medical diagnosis or 
development of a therapy device. 



PRIORART 



[Description of the Prior Art] In development of a medical diagnostic device and a therapy device using light, 
it is very difficult to clarify how light spreads the interior of a living body and which part of a living body is 
diagnosed or it treats. Then, the phantom which simulated the body and other living bodies optically is 
produced, and if the part which simulated the activity of various kinds of lesion sections or an organization 
can be prepared in this phantom, the effectiveness of a diagnostic device or a therapy device can be 
evaluated correctly. 



EFFECT OF THE INVENTION 



[Effect of the Invention] In short, according to this invention, the configuration of the target Kving body's 
part is constituted by carrying out the laminating of two or more phantom layers above. The cavernous 
section is prepared or more in a part of phantom 1 of said two or more phantom layers. It is characterized by 
making the dynamic active state changed by time amount simulate, and making it measure optically by 
connecting the inlet-port passage and outlet passage which carry out opening outside, passing the liquid 
phantom made to flow from said inlet-port passage in the cavernous section, and making it flow into said 
cavernous section out of outlet passage. Therefore, while making some parts of living bodies, such as the 
body and an animal, simulate an activity part and the lesion section by the cavernous section Since the 
dynamic active state changed by time amount by making the part carry out false [ of the change of a blood 
flow, the flow of the oxygen under organization, and intracellular sugar etc. ] can be made to be able to 
simulate and it can measure optically In development of a medical diagnostic device and a therapy device 
using light, light spreads the interior of a living body how. Moreover, which part of a living body can be 
diagnosed, or it can clarify whether it treats, and exact moreover a high precision not only can estimate the 
effectiveness of a diagnostic device or a therapy device especially, but it can contribute remarkably in the 
field of a diagnosis of a living body or a therapy. 

[0026] And since the material section for cavities is prepared, the cavernous section is prepared by making 
the material section for cavities discharge and the optical phantom was manufactured while forming 1 or 
two or more phantom layers by the female on the surface of the plinth, remarkably simply, the phantom of 
any gestalten can be produced and it becomes the remarkable high thing of practical value in the diagnosis 
and therapy especially in the medicine industry. 



TECHNICAL PROBLEM 



DProblem(s) to be Solved by the Invention] In the former, although the phantom of the shape of plate-like or a 
cylinder is produced, an optical phantom which bears a close resemblance [ living body ] is not proposed. 
Moreover, although this invention person etc. has already proposed the optical phantom which is simulating 
the body, the phantom which can measure optically the dynamic active state changed by time amount is not 
yet proposed, for example like muscles, a brain, or a blood flow. Then, this invention person etc. aims at 
proposing the phantom which can measure the dynamic active state changed by time amount for the first 
time this time. 



MEANS 



[Means for Solving the Problem] In order to attain said purpose of this invention, this invention The 



configuration of the target living body's part is constituted by carrying out the laminating of two or more 
phantom layers. The cavernous section is prepared or more in a part of phantom 1 of said two or more 
phantom layers. By connecting the inlet-port passage and outlet passage which carry out opening outside, 
passing the liquid phantom made to flow from said inlet-port passage in the cavernous section, and making 
it flow into said cavernous section out of outlet passage The optical phantom of the living body characterized 
by making the dynamic active state changed by time amount simulate, and making it measure optically, 
And as the passage material was prepared in the plinth and said passage material was laid under the front 
face of said plinth, after making 1 or two or more phantom layers form by the female, When forming in order 
the phantom layer which prepares the material section for cavities and contains the material section for 
cavities by the female, and the phantom layer of the outside so that said passage material may contact 
While removing said passage material and constituting inlet-port passage and outlet passage, the material 
section for cavities is made to discharge from said passage, and the manufacture approach of the optical 
phantom of the living body characterized by forming a desired phantom layer outside after that is offered. 
[0005] 

[Embodiment of the Invention] This invention is explained based on the gestalt of operation shown in a 
drawing below. The optical phantom 1 of this invention is the configuration to which the front face of a plinth 
2 is made to carry out the laminating of two or more phantom layers 3 when an outline is carried out, as 
shown in drawing 1 , and formed the cavernous section 4 in a part of one or more phantom layers 3, made 
the inlet-port passage 5 and the outlet passage 6 open said cavernous section 4 for free passage, and opening 
of each passage 5 and 6 was made to carry out outside. 

[0006] Although said plinth 2 is the configuration of being a product made of synthetic resin and having 
formed reinforcing materials 22 in the interior of the circular ring material 21 in the shape of a cross joint 
with the gestalt of operation shown in a drawing, it may be fabricated by this invention with the quality of 
the material like a throat other than this, and, moreover, may be what kind of configuration. 
[0007] The head of the body is simulated as said optical phantom 1. Moreover, the phantom layer 3 With the 
gestalt of operation of a drawing, the laminating of the five phantom layers has been carried out toward the 
exterior from the interior. The 2nd phantom layer 32 of the outside white matter gray matter [ the 
innermost 1st phantom layer 31 ] In the layer of cerebrospinal fluid, the 3rd phantom layer 33 of the outside 
is [ the 4th phantom layer 34 of the outside ] the outside about a skull layer, and the outermost 5th phantom 
layer 35 assumes the stratum cutaneum membranae tympani of a head, respectively. 
[0008] Each class from said 1st phantom layer 31 to the 5th phantom layer 35 is taken as a configuration 
with the optical property corresponding to the part of each head by adjusting a titanium oxide particle, ink, a 
color, etc. to an epoxy resin or polyester resin, and mixing. 

[0009] And while forming said cavernous section 4 in the location which simulates an activity part or the 
lesion sections, such as a living body's cell and an organization, or more to a part of phantom 1 of said 1st 
phantom layer 31 to the 5th phantom layers 35 Connect to said cavernous section 4 said inlet-port passage 5 
and outlet passage 6 which simulate a blood vessel, and it is made outside open for free passage. By slushing 
into the cavernous section 4 the phantom liquid which simulates the lesion section and organization 
activities from the inlet-port passage 5 using the liquid circulator style which ****** prepared, and making it 
flow out of the outlet passage 6 The liquid of a blood flow and others which changes with the activities of 
muscles or a brain can be made to be able to simulate, the dynamic active state changed by time amount can 
be made to be able to simulate in the interior of a phantom, and it can measure optically. Therefore, by 
making the part carry out false [ of the change of a blood flow, the flow of the oxygen under organization, and 
intracellular sugar etc. ], the optical phantom 1 of this invention can make the dynamic active state changed 
by time amount able to simulate, and can be optically measured while making some pails of living bodies, 
such as the body and an animal, simulate an activity part and the lesion section. 

[0010] The manufacture approach of the optical phantom 1 of this invention is explained based on the 
gestalt of operation shown below in drawing 2 below. 



[OOll] By explanation of said optical phantom 1, since the head of the body is simulated, how to produce the 
phantom also in the manufacture approach is explained below. Beforehand, two or more tomogram data of a 
head are obtained from an anatomical classification using three-dimensions configuration data collectors, 
such as MEI and X-ray CT, and the model data of an optical phantom are produced. Next, two or more 
above-mentioned model data are supplied to the Mitsuzo form machine, a pattern is produced for every fault 
using a photo-setting resin etc., and a female is produced by making silicone rubber into a raw material from 
each pattern, therefore, the voice of operation of drawing 1 - in the optical phantom shown like, from the 1st 
five female 311 made of silicone rubber for fabricating from the 1st phantom layer 31 to the 5th phantom 
layer 35 to the 5th female 351 is produced beforehand, and is prepared. 

[0012] While making the 1st passage material 51 for forming the inlet-port passage 5 in the center position 
of said plinth 2 insert in Said 1st passage material 51 is equipped with the tube-like liquid phantom inflow 
way 52. It lays in opening of the 1st female 311 which fabricates the outside configuration of the 1st 
phantom layer 31. An optical property supplies the raw material adjusted to the request by mixing a 
titanium oxide particle, ink, a color, etc. from opening of a plinth 2 to an epdxy resin or polyester resin at 
opening of the 1st female 311 ( drawing 2 ). And the 1st phantom layer 31 which is in agreement with the 
inside configuration of the 1st female 311 is fabricated by the plinth 2 by unmolding, when the raw material 
supplied to the interior of said 1st female 311 hardens, in addition, the Teflon resin which can be crooked 
without pasting up said 1st passage material 51 on an epoxy resin or polyester resin " the shape of a rod " 
or the thing fabricated in the shape of a tube " moreover, said inflow way 52 uses what was fabricated in the 
shape of a tube by the resin adhered to said epoxy resin or polyester resin. 

[0013] When said 1st female 311 is removed and the 1st phantom layer 31 is formed in a plinth 2, the 1st 
passage material 51 fabricated by the resin which is not pasted up is extruded, and the point of the 1st 
passage material 51 is made to project on the external surface of the 1st phantom layer 31 ( drawing 3 ). 
[0014] The point of the 1st passage material 51 which projects from the external surface of said 1st phantom 
layer 31 Make the 2nd passage material 61 for forming the outlet passage 6, while making it crooked so that 
the external surface of the 1st phantom layer 31 may be contacted there be along the external surface of the 
1st phantom layer 31, and it is made and prepared in it. In the external surface of the 1st phantom layer 31, 
the laminating of the point of said 1st passage material 51 and the point of the 2nd passage material 61 is 
carried out ( drawing 4 ). And although said 2nd passage material 61 is equipped with the tube-like liquid 
phantom outflow way 62, said 2nd passage material 61 uses the mold goods of the resin on which the 
outflow way 62 pastes up the mold goods of the resin which is not pasted up on the 1st phantom layer 31 like 
the 1st passage material 51 again. 

[0015] As mentioned above, when making the point of the 1st passage material 51, and the point of the 2nd 
passage material 61 meet the external surface of the 1st phantom layer 31 and piling up a part, opening of 
the 2nd female 321 which fabricates the outside configuration of said 2nd phantom layer 32 is assigned, and 
the 1st phantom layer 31 is made buried in the interior of the 2nd female 321. And if the material 41 for 
cavities is poured in and hardened in the opening section constituted from external surface of the 1st 
phantom layer 31, and an inside of the 2nd female 321, while unmolding, it will leave the material 41 for 
cavities of only the part which constitutes the cavernous section 4, carry out cutting removal of the other 
materials 41 for cavities, and let the part of the material 41 for cavities which remains be the material 
section 42 for cavities ( drawing 5 R> 5). In this case, where the point of said 1st passage material 51 and 
2nd passage material 61 is embedded, it exists in the interior of the material section 42 for cavities. Although 
the extent configuration which is ordinary temperature is maintained as said material 41 for cavities, if it 
warms, raw materials, such as an agar which liquefies easily, and gelatin, or the raw material which 
liquefies easily with chemicals can be used. 

[0016] Therefore, as (d) of drawing 5 shows, the material section 42 for cavities with which the point of the 
1st passage material 51 and the 2nd passage material 61 is connected is formed in a part of external surface 
of the 1st phantom layer 31. 



[0017] Apply again the 1st phantom layer 31 which has the above mentioned material section 42 for cavities 
to opening of the 2nd female 321, and it is engrossed in the interior. In order to fabricate the 2nd phantom 
layer 32 in the opening section of the external surface of the 1st phantom layer 31, and the inside of the 2nd 
female 321 By mixing a titanium oxide particle, ink, a color, etc. to an epoxy resin or polyester resin, an 
optical property supplies and stiffens the raw material adjusted to the request, and unmolds ( drawing 6 ). 
Therefore, although the material section 42 for cavities is formed in the external surface of the above 
mentioned 1st phantom layer 31 at the part, the 2nd phantom layer 32 will cover into other parts, and will 
be fabricated ( drawing 6 (c)). 

[0018] Next, the phantom which has two-layer [ of the 1st phantom layer 31 and the 2nd phantom layer 32 ] 
in said plinth 2 You assign opening of the 3rd female 331 which fabricates the 3rd phantom layer 33, and 
make it buried in the interior. In order to fabricate the 3rd phantom layer 33 to the opening circles formed of 
the inside of said 3rd female 331, and the external surfece of the 2nd phantom layer 32 By mixing a 
titanium oxide particle, ink, a color, etc. to an epoxy resin or polyester resin, an optical property supplies and 
stiffens the raw material adjusted to the request, and unmolds ( drawing 7 ). Therefore, the 3rd phantom 
layer 33 covers on the external surface of the 2nd phantom layer 32 which has the material section 42 for 
cavities in a part, and is fabricated, and it becomes the phantom in which three layers carry out a 
laminating to a plinth 2 ( drawing 7 (c)). 

[0019] If the above mentioned phantom of three layers is fabricated, while forming the inlet-port passage 5 
and the outlet passage 6 in the 1st phantom layer 31 and the 2nd phantom layer 32 by drawing out the 1st 
passage material 51 and the 2nd passage material 61 which can be crooked, the inflow way 52 and the 
outflow way 62 are made to exist in tip opening of the inlet-port passage 5 and the outlet passage 6 
( drawing 8 (b)). this condition " setting " warming " it warms at the temperature of extent which does not 
give denaturation to each raw material of the 1st phantom layer 31, the 2nd phantom layer 32, and the 3rd 
phantom layer 33 using * heating device 101, and said material section 42 for cavities is made to liquefy 
( drawing 8 (c)) Moreover, if it is the ingredient which the material for cavities dissolves easily with 
chemicals, and liquefies, chemicals will be poured in from the inflow way 52 and the material for cavities will 
be dissolved. In this case, as chemicals, it must not react with the epoxy resin or polyester resin which 
constitute each class of the 1st phantom layer 31, the 2nd phantom layer 32, and the 3rd phantom layer 33. 
[0020] If said material section 42 for cavities softens and it rally liquefies, the pressure of air or warm water 
will be made to act on the material section 42 for cavities which connects the pressure feeder style 102 to the 
inflow way 52, and is liquefying on it, and the material section 42 for cavities will be discharged outside from 
the outflow way 62. In this case, if the material section 42 for cavities is colored by using the 3rd phantom 
layer 33 as a transparent layer and color is made different to the 2nd phantom layer 32 It can check easily 
that the material section 42 for cavities is discharged through the 3rd phantom layer 33. By discharging the 
material section 42 for cavities, the cavernous section 4 is constituted by the 2nd phantom layer 32, and said 
cavernous section 4 is inserted by the external surface of the 1st phantom layer 31, and the inside of the 3rd 
phantom layer 33. Therefore, the phantom three layers of the 1st phantom layer 31, and the 2nd phantom 
layer 32 which has the cavernous section 4 and the 3rd phantom layer 33 carry out [ a phantom ] a 
laminating to a plinth 2 is fabricated ( drawing 9 (b)X 

[0021] Assign said phantom of three layers to opening of the 4th female 341 for fabricating the 4th phantom 
layer 34, and it is made buried in the interior. In order to fabricate the 4th phantom layer 34 to the opening 
circles formed of the inside of the 4th female 341, and the external surface of the 3rd phantom layer 33 By 
mixing a titanium oxide particle, ink, a color, etc. to an epoxy resin or polyester resin, the raw material with 
which the optical property was adjusted is supplied and stiffened, and the phantom which unmolded and 
carried out the laminating of the four layers of the 1st phantom layer 31 to the 4th phantom layer 34 is 
fabricated ( drawing 10 ). 

[0022] Subsequently assign said phantom of four layers to opening of the 5th female 351 for fabricating the 
5th phantom layer 35, and it is made buried in the interior. In order to fabricate the 5th phantom layer 35 to 



the opening circles formed of the inside of the 5th female 351, and the external surface of the 4th phantom 
layer 34 By mixing a titanium oxide particle, ink, a color, etc. to an epoxy resin or polyester resin, the raw 
material with which the optical property was adjusted is supplied and stiffened, and the phantom which 
unmolded and carried out the kininating of the five layers of the 1st phantom layer 31 to the 5th phantom 
layer 35 is fabricated ( drawing 11 ). 

[0023] By the above mentioned approach, an optical property is adjusted in each phantom layer, and the 
optical phantom 1 of this invention in which the inlet-port passage 5 and the outlet passage 6 which can be 
discharged which moreover forms the cavernous section 4 in a part, and can supply phantom liquid were 
formed can be manufactured. 

[0024] Although this invention was explained based on the gestalt of operation shown in a drawing above, 
this invention is not limited to the gestalt of said operation, and unless the configuration of a publication is 
changed into a claim, it can be carried out even to how. For example, the phantom equivalent to all the parts- 
of not only the body but an animal can be created, and all conditions, such as a blood flow, a fluctuation 
condition of the oxygen of an hrhouse, and an intracellular sugar change, can be assumed as a phantom 
liquid poured in the cavernous section, moreover, a two or more layers phantom layer can prepare other 
than five layer, as shown in the gestalt of said operation, and the cavernous section can also prepare it in 
which layer or what kind of location. Furthermore, in the above-mentioned explanation by this invention, 
really fabricating the inflow way 52 and the outflow way 62 may attach pipe-like the inflow way 52 and the 
outflow way 62 in the open end of the inlet-port passage 5 and the outlet passage 6 aa»rding to adhesives, a 
screw device, etc. not after indispensable requirements but after shaping of a phantom at balking impossible, 
respectively. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing of longitudinal section of the optical phantom of the living body which shows the 
gestalt of operation of this invention. 

[Drawing 2] It is a schematic diagram in the condition of producing the 1st phantom layer, and (a) is a 
perspective view and (b) is drawing of longitudinal section. 

[Drawing 3] It is an outline perspective view in the condition of having fabricated the 1st phantom layer to 
the plinth. 

[Drawing 4] It is an approximate account Fig. in the condition of producing the 1st passage material and the 
2nd passage material on the front face of the 1st phantom layer, and the perspective view in the condition 
that (a) extended the 1st passage material, the perspective view in the condition that (b) made the 1st 
passage material crooked along the external surface of the 1st phantom layer, and (c) are the perspective 
views in the condition of having made the 2nd passage material crooked along the external surface of the 1st 
phantom layer. 

[Drawing 5] It is an approximate account Fig. in the condition of preparing the layer of the material for 
cavities in the external surface of the 1st phantom layer, and producing the material section for cavities, and 
they are a perspective view in the condition that the perspective view unmolded (a) and drawing of 
longitudinal section and (c) unmolded (b), and a perspective view in the condition of (d) having deleted some 
materials for cavities and having fabricated the material section for cavities. 

[Drawing 6] It is an approximate account Fig. in the condition of producing the 2nd phantom layer on the 
front face of the 1st phantom layer, and (a) is the perspective view with which a perspective view and (b) 



fabricated drawing of longitudinal section, and (c) fabricated the 2nd phantom layer. 

[Drawing 7] It is an approximate account Fig. in the condition of producing the 3rd phantom layer on the 
front face of the 2nd phantom layer, and (a) is the perspective view with which a perspective view and (b) 
fabricated drawing of longitudinal section, and (c) fabricated the 3rd phantom layer. 

[Drawing 8] It is an outline perspective view in the condition of liquefying the material section for cavities, 
and the perspective view with which (a) fabricated the 3rd phantom layer, the perspective view in the 
condition that (b) drew out the 1st passage material and the 2nd passage material, and (c) are the outline 
perspective views of a heating condition. 

[Drawing 9] It is an outline perspective view in the condition of forming the cavernous section, and they are 
a perspective view in the condition that (a) removes the material section for cavities, and the perspective 
view which (b) removed the material section for cavities and formed the cavernous section. 
Drawing 10] It is an approximate account Fig. in the condition of producing the 4th phantom layer on the 
front face of the 3rd phantom layer, and (a) is the perspective view with which a perspective view and (b) 
fabricated drawing of longitudinal section, and (c) fabricated the 4th phantom layer. 

[Drawing ll] It is an approximate account Fig. in the condition of producing the 5th phantom layer on the 
front face of the 4th phantom layer, and (a) is the perspective view with which a perspective view and (b) 
fabricated drawing of longitudinal section, and (c) fabricated the 5th phantom layer. 
Description of Notations] 

1 Optical Phantom 

2 Plinth 

3 Phantom Layer 

4 Cavernous Section 

5 Inlet-Port Passage 

6 Outlet Passage 

31 1st Phantom Layer 

32 2nd Phantom Layer 

33 3rd Phantom Layer 

34 4th Phantom Layer 

35 5th Phantom Layer 

41 Material for Cavities 

42 Material Section for Cavities 
51 1st Passage Material 

52 Inflow Way 

61 2nd Passage Material 

62 Outflow Way 
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